Evolution of the six horse IGHG genes and corresponding immunoglobulin gamma heavy chains.
It is generally assumed that the different mammalian IgG isotypes have developed during evolution by duplications of a common ancestor gamma heavy chain constant region gene (IGHG). In contrast to other species studied so far, which express between one and four IGHG genes, the horse (Equus caballus) genome contains six IGHG genes, and it has been postulated that they all can be expressed. For determination of the evolutionary history of the six horse IGHG genes, genomic DNA and cDNA of the IGHG genes were sequenced. The structure of these genes with reference to exons and introns was determined. Comparison of the deduced amino acid sequences of the horse IGHG genes revealed the greatest divergences in the hinge regions, and in the proximal CH2 domains. A phylogenetic comparison of the amino acid sequences of the six horse IGHG genes to those of other species shows that the horse IGHG genes form a distinct cluster. This indicates that the mammalian species included in this study probably share only one common ancestor IGHG gene with the horse. The six horse IGHG genes probably then evolved by gene duplication after species separation. In addition, various segmental exchanges were found between the horse IGHG genes, which might be the result of unequal crossing over and/or gene conversion events during the evolution of the six horse IGHG genes.